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Under date of September 9, 1927, Dr. Angel K. Gomez, of the Col- 
lege of Veterinary Science of the University of the Philippines, 
forwarded to the writer a portion of the small intestine of a carabao 
calf ( Bubalus bubalus) from Los Banos, Laguna, with the informa- 
tion that the animal had died from inanition and was extremely 
emaciated before it died. Doctor Gomez said that on post-morten 
examination the small intestine was found to contain nodules through- 
out its length and that teased preparations of the nodules revealed 
the presence of small roundworms. 

Examination of the material by the writer showed the mucosa to 
be riddled with small, conspicuously raised nodules, varying from 
about 3 to 5 mm. in diameter, the summit of each nodule being more 
or less depressed and containing a small opening into a channel of 
communication between the parasite and the lumen of the intestine. 
Each nodule contains a single worm which is rather deeply imbedded 
in the mucosa and is very much twisted, the twists being due, appar- 
ently, to the technic of fixation. The worms belong to the genus 
Cooperia and represent a heretofore undescribed species for which the 
name Gooperia noduiosa is proposed. On the evidence this worm 
must be regarded as pathogenic and probably of economic importance. 

COOPERIA NODULOSA, new species 

Specific diagnosis — Cooperia: The head (fig. 1) varies in diam- 
eter with the degree of cutieuiar expansion and ranges from about 
47/z to slightly over 50 fx and bears 4 submedian papillae and 2 amphids 
or so-called lateral papillae. The esophagus (pi. 1. fig. 1) is slightly 
less than 0.5 mm. long in the male and from 0.5 mm. to slightly 
longer in the female, with a maximum diameter of 46^. The nerve 
ring is located slightly posterior to the middle of the esophagus. 
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Male . — The male is about 7.2 mm. long by about 218 ^ in maximum 
width in the region of the spicules where the body is decidedly 
swollen. The externo-lateral ray (pi. 1, fig. 2) is more slender than 
the latero-ventral ray which is the thickest of all rays; the externo- 
lateral ray comes next in thickness; the medio-lateral and postero- 
lateral rays have about the same thickness; the externo-dorsal is 
next in thickness, and the ventro- ventral is the most slender of the 
paired rays; the tips of the paired rays, that is, all rays other than 
the dorsal ray, come close to the edge of the bursa, those of the 
medio-lateral and postero-lateral rays being most closely approxi- 
mated to each other; the dorsal rays (pi. 1, fig. 8) bifurcates, each 

terminal branch ending in two 
blunt digitate processes; each ter- 
minal stem of the dorsal ray 
gives off a branch in its posterior 
portion having a more or less hori- 
zontal direction along the trans- 
verse axis of the worm. The spic- 
ules (pi. 1, fig. 4) are from 304 to 
320 ^ long and are provided with 
seven tooth-like processes di- 
rected toward the median line in 
its posterior portion. 

Female . — The female is slightly 
over 11 mm. long by about 200^ 
in maximum width. The vulva 
(pi. 1, fig. 5), located at a distance 
of 2 mm. from the tip of the tail, is transversely elongated and is 
covered by a prominent cuticular linguifonn flap. The combined 
lengths of the ovejectors, including the sphincters, is about 440^. 
The tail (pi. 1, fig. 6) is about 210/* long and tapers to a point. The 
eggs are from 40 to 51^ long by 31 n wide. 

Host . — Bubalus bubalus. 

Location . — In nodules in mucosa of small intestine. 

locality . — Los Banos, Laguna, P. I. 

Type specimens. — U. S. National Museum No. 24863. 

Paratypes. — U. S. National Museum Nos. 248G4 and 24865. 

Genus COOPERIA 

The genus Cooperia was proposed by Ransom (1907) who assigned 
to it four species as follows: Goopena curticei (Railliet, 1893) 

( = Cooperia curticii Giles, 1892); Cooperia punctata (Schnyder, 
1907) ; Cooperia oncophora (Railliet, 1898) ; and Coopena pectinata 
Ransom, 1907. Since 1907 the following species have been added to 
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the genus : Cooperia alata Railliet and Henry, 1909 ; Cooperia macieli 
(Travassos, 1915) ; Cooperia elegans Travassos, 1921; Cooperia falsa 
Travassos, 1921; Cooperia harkeri (Stodter, 1901) ; Cooperia bisonis 
Cram, 1925: and Cooperia fuelleborni Hung, 1920. 

So far as concerns Cooperia alata Kailliet and Henry, 1909, from 
the intestine of a maeacus monkey, the specific description, which is 
based on a male, is very brief and is unaccompanied by illustrations. 
Kailliet and Henry say that the cuticle of the body has about 10 
longitudinal lines, and this morphological feature is characteristic 
of the genus Cooperia . However, they also say that C . alata pos- 
sesses a gubernaculum, and this structure is not known to be present 
in the four species referred to this genus by Ransom in 1907 nor in 
any other species that definitely belongs to it. 

Cooperia macieli (Travassos, 1915) is described from the stomach 
of Dasypus novemcinctus ( = Tat us novemcinctus) and is well illus- 
trated in Travassos’s paper on the family Trichostrongylidae pub- 
lished in 1921. Although the latero-ventral ray is larger than the 
ventro-ventral ray as shown in his illustrations and described in his 
text, whereas in other species of the genus the ventro-ventral ray 
is much more slender than the latero-ventral ray, the species in 
question has the primary characters of the genus Cooperia . 

Cooperia elegans Travassos, 1921, from the small intestine of 
Saimiris sciurea , and Coopeiia falsa Travassos, 1921, from the 
stomach of Cabassus unicinctus are described briefly without illus- 
trations, and the descriptions contain no characters on the basis of 
which the worms can be assigned with certainty to the genus 
Cooperia . For the present, at least, these two species must be 
regarded as having doubtful generic affinities, and until more de- 
tailed descriptions with figures are published the writer considers 
that there is a lack of evidence on which to definitely assign these 
species to the genus Cooperia. 

Cooperia harkeri Stodter, 1901, from cattle, is placed in this genus 
by Fiebiger (1923). Ilarker’s (1893) figure shows that tie species 
in question does not belong to the genus Cooperia . In the opinion 
of Ransom (1911), this species is identical with Ostertagia ostertagi. 

Cooperia fuelleborni Hung, 192G, from Kobus ellipsi pry minis is 
very closely related to Cooperia curticei , as noted by Hung, bis differ- 
entiating characters not being sufficient, in the opinion of f be writer, 
to warrant the erection of new species, and in this paper C. fuelleborni 
is regarded as a synonym of C. curticei. 

The following key will serve to differentiate the known species of 
the genus Cooperia and to indicate the position of Cooperia. nodulosa 
in the genus: 
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KEY TO DESCRIBED SPECIES OF COOPERIA 

1. Si^ecies placed in, but not definitely recognizable as belonging to, tlie genus 



Cooperia 2. 

Species definitely recognizable as belonging to the genus Cooperia 3. 



2. Gubernaeulum present ; spicules 120/* to 130/* long, terminating in two processes 

of different shape and size; male 2.9 to 3.5 mm. long; female 4.3 to 4.9 mm. 

long Cooperia elegans. 

Gubernaeulum absent ; spicules 134/* to 156/* long, terminating in three processes 
of different shape and size; male 4.5 to 6 mm. long; female 4.3 to 4.9 mm. 
long Cooperia falsa. 

3. Gubernaeulum present ; spicules 115/* long, with a recurved hook located at a 

distance of 45/* from tip; male 2.8 mm. long; female unknown. 

Cooperia alata, 

Gubernaeulum absent ; spicules more than 115/* long and without a recurved 
hook in posterior third 4. 

4. Ventro-ventral ray thicker than latero-ventral ray ; spicules 170 to ISO/* long, 

each with median process 120/* long, and each spicule terminating in two 
slender processes; male 7 to 9 mm. long; female 7 to 11 mm. long. 

Cooperia macieli. 

Ventro-ventral ray more slender than latero-ventral ray; spicules not ending 
in two processes 5. 

5. Spicules over 300/* long, with 7 tootlilike structures in the posterior portion ; 

female vulva covered by a linguiform flap; male 7.2 mm. long; female 11 

mm. long Cooperia nodulosa. 

Spicules not over 300/* long and without tootlilike structures 6. 

6. Spicules less than 200/* in length 7. 

Spicules more than 200/* in length S. 

7. Branches of dorsal ray curved to form a lyre-shaped structure; spicules 135 

to 185/* long; vulva with transverse slit; male 4.6 to 7.3 mm. long; female 

5.4 to 7.8 mm. long Cooperia curticei. 

Branches of dorsal ray nearly straight, almost parallel ; spicules 120 to 150/* 

long; vulva crescentic in shape, elongated longitudinally Cooperia punctata. 

8. Spicules 224 to 240/* long ; vulva covered by a large linguiform process ; male 

7.2 to 7.8 mm. long; female 8 to 9.5 mm. long Cooperia bisonis. 

Spicules 240 to 300/* long ; vulva not covered by a linguiform process 9. 

9. Main branches of dorsal ray widely divergent, forming U-shaped arch with 

cleft tips; spicules 240 to 300/* long; terminal portion of female with annu- 
lar striations ; combined lengths of muscular ovejectors about 700/* ; male 

5.5 to 9 min. long; female 6 to 8 mm. long Cooperia oncophora. 

Main branches of dorsal ray close together and parallel, with uncleft tips; 

spicules 240 to 300/* long, with corrugated edge in middle third ; terminal 
portion of female sharply pointed and not marked with annular striations ; 
combined lengths of muscular portions of ovejectors about 300/* ; male 7 mm. 
long; female 7.5 to 9 mm. long Cooperia pectinata. 
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EXPLANATION OF PLATE 
Coopcrui nodutosa , new species 

Fig. 1. Anterior portion. 

2. Male bursa. 

3. Male bursa showing dorsal ray. 

4. Spicules. 

5. Female showing region of vulva. 

6. Female tail. 

anus. 

d. , dorsal ray. 

e. d., externo-dorsal ray 

e. 1., externo-lateral ray 

1. v ., latero-ventral ray. 



in. I ., medio-lateral ray. 

n. r.j nerve ring. 

ocs ., esophagus. 

p. I, postero-lateral ray. 

v. v ., ventro-ventral ray. 
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